One expects that the absolutely continuous part of the spectrum of a Hamiltonian operator 77= -A+ V in L2(En) (where A is the Laplacian operator and V is the operation of multiplication by a real function which approaches 0 at «) will be the interval [0, » ). That this is the essential spectrum has been shown under very weak assumptions on V . In this paper we prove that for smooth positive potentials V which are sufficiently repulsive outside some bounded set, the operator -A+ V is absolutely continuous. Our conditions are similar to those in the previous work of Odeh [S]. We use results of Putnam [6] on commutators of pairs of selfadjoint operators. Our method works for dimensions n = l, 2, or 3, though we consider only two cases, « = 1 (because of its simplicity) and « = 3 (because of its importance for applications). Only partial results seem possible in higher dimensions.
Introduction.
One expects that the absolutely continuous part of the spectrum of a Hamiltonian operator 77= -A+ V in L2(En) (where A is the Laplacian operator and V is the operation of multiplication by a real function which approaches 0 at «) will be the interval [0, » ). That this is the essential spectrum has been shown under very weak assumptions on V [7] , but the absolute continuity has been demonstrated only under much stronger assumptions [l] , [2] , [3] , [8] . In this paper we prove that for smooth positive potentials V which are sufficiently repulsive outside some bounded set, the operator -A+ V is absolutely continuous. Our conditions are similar to those in the previous work of Odeh [S] . We use results of Putnam [6] on commutators of pairs of selfadjoint operators. Our method works for dimensions n = l, 2, or 3, though we consider only two cases, « = 1 (because of its simplicity) and « = 3 (because of its importance for applications). Only partial results seem possible in higher dimensions.
1. Notation. Let H=L2(En) (with n^3) with the inner product <0, f) = j <p(x)t(x)*dx.
Let S C 77 be the subset of infinitely differentiable functions whose partial derivatives of all orders approach 0 at °° faster than \x\~k for all k. Let P¡ be the unique self adjoint operator in H given by PfP = -id^/dxj for fG §. If T is a selfadjoint operator in H, and F is a measurable subset of R, let EF(T) be the associated spectral projection. Denote by Ha(T) the subspace of vectors \p such that the measure íV->||.Eí. Since g'(x) >0, the first term of (2) is a positive operator, so we turn attention to the second term of (2). If | cx\ ^3_1/2, we have -2g(x)V'(x) ^ 0 and -g'"(x) ^ 0.
On the other hand if \cx\ >3~1/2, \g(x)\ >\, so that
Now let us choose c so that
Then by (l) and (5),
-2g(x)V'(x) ^ f a\ x|-s+e for | x\ > i/V3c = b.
On the other hand, from (4) we have (The first inequality follows from (7) and (8) (dH/dp)(df/dq) -(dH/dq)(df/dp) Proof. V=Vi+Vt where Vi satisfies (9) and the conditions of Theorem 1, and Vi is a square integrable function with compact support. Because of (9), the essential spectrum of Hi = H0+Vi is [O, ») [7] , and by Theorem 1, Hi = Hia so that sp(Hia) = [O, °o). But since
ViQLi(E)C\Li(E), Ha = (Hi+ V2)a is unitarily equivalent to Hu=Hi. Then if H = H0+ V, the spectrum of Ha is [0, co).
The proof is the same as in Corollary 1.
